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WRZDUGV XQGHUVWDQGLQJ GHVLJQ FRQFHSW VLPLODULW\ ZH UHYLHZ SURPLQHQW PRGHOV RI VLPLODULW\ LQ
SV\FKRORJ\ DQG FDUU\ RXW DQ H[SORUDWRU\ H[SHULPHQWDO LQYHVWLJDWLRQ RI GHVLJQ FRQFHSW VLPLODULW\
MXGJHPHQWV5HVXOWVVXJJHVW WKDWDVSHUQRQGHVLJQVWLPXOLVLPLODULW\PD\EH WKHUHVXOWRIVWUXFWXUDO
DOLJQPHQWSURFHVVLQJDQGVLPLODULW\UDWLQJVPD\EHUHODWHGWRWKHGHJUHHRIFRPPRQIHDWXUHV






&KDQHWDODQGFDQDOVR UHVXOW LQPRUHYDULDWLRQ LQTXDOLW\ &KDQHWDO:KHQ
GHVLJQHUV DUH WDVNHG ZLWK FRPELQLQJ SDLUV RI REMHFWV UHSUHVHQWHG SLFWRULDOO\ WR FUHDWH D QHZ GHVLJQ
FRQFHSWRULJLQDOLW\LVVHHQWRLPSURYHZLWKGHFUHDVLQJVLPLODULW\RIEDVHFRQFHSWV1DJDLHWDO
DQGRYHUDOO FUHDWLYLW\ LPSURYHVZKHQ VWLPXOL DUH IURPGLIIHUHQW WD[RQRPLFFDWHJRULHVEXWKDYHKLJK
UHODWLYH VLPLODULW\ -DQJ  )XUWKHU VLPLODULW\ KDV EHHQ SURSRVHG DV D FRPSRQHQW RI QRYHOW\
MXGJHPHQWV%URZQEXWWKLVDSSHDUVWREHDUHODWLYHO\XQH[SORUHGDUHDRIUHVHDUFK
7KHUHLVDQRSSRUWXQLW\WRH[SDQGH[LVWLQJUHVHDUFKRQVLPLODULW\LQWZRNH\DUHDV)LUVWO\WKHSUHYLRXV
FUHDWLYH FRPELQDWLRQ VWXGLHV 1DJDL HW DO  -DQJ  KDYH XWLOLVHG FRPPRQ WD[RQRPLFDOO\
RUJDQLVDEOHREMHFWVDVVWLPXOLHJFDUHOHYDWRUVFLVVRUV1RVWXGLHVKDYHEHHQIRXQGKRZHYHUZKLFK
XVH VNHWFK UHSUHVHQWDWLRQV RI FRQFHSWXDO GHVLJQ FRQFHSWV DV VWLPXOL LQ FRPELQDWLRQ WDVNV 7KLV LV
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FRQFHSWV $Q HDUO\ IHDWXUHEDVHG PRGHO 7YHUVN\

































LV FRPPRQ EXW ILOO DQG UHODWLYH ORFDWLRQ DUH GLIIHUHQW RU LL WKH WRS PRVW VKDSHV DUH SODFHG LQ
FRUUHVSRQGHQFHWKXVILOOLVFRPPRQEXWJHRPHWU\DQGUHODWLYHORFDWLRQDUHGLIIHUHQW5HJDUGOHVVRIWKH
RXWFRPHWKLVGHPRQVWUDWHVWKHQHHGIRUDOLJQPHQWRIUHSUHVHQWDWLRQV
7KH VWUXFWXUDO DOLJQPHQW PRGHO RI VLPLODULW\ DFFRXQWV IRU WKH UHODWLRQV EHWZHHQ HQWLWLHV E\ PDNLQJ
DVVXPSWLRQV DERXW WKH QDWXUH RI FRJQLWLYH UHSUHVHQWDWLRQV DQG WKH SURFHVVHV ZKLFK FRPSDUH WKRVH
UHSUHVHQWDWLRQV 5HSUHVHQWDWLRQV DUH DVVXPHG WR FRQVLVW RI REMHFW GHVFULSWRUV DWWULEXWHV REMHFWV










7KH VWUXFWXUDO DOLJQPHQW PRGHO DOVR VSHFLILHV KRZ FRPPRQDOLWLHV DQG GLIIHUHQFHV FRQWULEXWH WR
MXGJHPHQWVRIVLPLODULW\E\GLVWLQJXLVKLQJEHWZHHQWZRW\SHVRIGLIIHUHQFHVDOLJQDEOHGLIIHUHQFHVDQG
QRQDOLJQDEOH GLIIHUHQFHV 6LPLODULW\ LV D IXQFWLRQ RI WKH FRPPRQDOLWLHV DOLJQDEOH GLIIHUHQFHV DQG






7KHPDWLF UHODWLRQV DUH ³WKH H[WHUQDO RU FRPSOHPHQWDU\ UHODWLRQV DPRQJREMHFWV HYHQWV SHRSOH DQG
RWKHUHQWLWLHVWKDWFRRFFXURULQWHUDFWWRJHWKHULQVSDFHDQGWLPH´/LQDQG0XUSK\S.H\
IHDWXUHV RI WKHPDWLF UHODWLRQV DUH WKHLU H[WHUQDOLW\ RFFXUULQJ EHWZHHQ WZR RU PRUH WKLQJV DQG
FRPSOHPHQWDULW\IXOILOOLQJGLIIHUHQWUROHVLQWKHJLYHQWKHPH(VWHVHWDOFODLPWKDWWKHPDWLF
UHODWLRQVDUHGHULYHGIURPDIIRUGDQFHVRUFRQYHQWLRQ)RUH[DPSOHDKDPPHUDQGQDLODUHVDLGWREH
WKHPDWLFDOO\ UHODWHGEHFDXVHRI WKHLUPXWXDODIIRUGDQFHVKRZHYHUDZLQHJODVVDQGGLQQHUSODWH DUH
WKHPDWLFDOO\UHODWHGEHFDXVHWKH\FRQYHQWLRQDOO\FRRFFXULQDPHDOWKHPHHYHQWKRXJKWKHLUIHDWXUHV









µWKHPDWLFDOO\¶$VVXPLQJ WKDW WKHPDWLF UHODWLRQV DULVH IURP FRQYHQWLRQ RU DIIRUGDQFH WKHQ WKHPDWLF
VLPLODULW\PD\EHGHULYHGIURPDSHUFHLYHGVHQVHRISRWHQWLDODUWHIDFWDUWHIDFWDIIRUGDQFHVVHH0DLHU
DQG )DGHO  ,I WKH GXDOSURFHVV PRGHO RI VLPLODULW\ DSSOLHV WR MXGJHPHQWV RI GHVLJQFRQFHSW
VLPLODULW\WKHQDQ\VWXG\RIGHVLJQFRQFHSWVLPLODULW\PXVWPDNHSURYLVLRQIRUWKHLQYROYHPHQWRIERWK
W\SHVRIVLPLODULW\SURFHVVLQJ













GHILQLQJ VLPLODULW\ LQ WHUPV RI FRPPRQ IHDWXUHV WKH DXWKRUV KDYH LQKHUHQWO\ DGRSWHG D VWUXFWXUDO
DOLJQPHQWYLHZRIVLPLODULW\+RZHYHUWKHIHDWXUHVDUHXQLTXHO\DVVRFLDWHGZLWKWKHGHVLJQWDVNXVHG
DUHWKXVQRWJHQHUDOLVDEOH
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1RQHRIWKHVHVLPLODULW\PHWULFVDUHVXSSRUWHGE\KXPDQSHUFHSWLRQVRIVLPLODULW\,QDGGLWLRQQRQHRI
WKHPHWULFVDSSHDUWREHDSSOLFDEOHWRHDUO\VWDJHGHVLJQFRQFHSWVUHSUHVHQWHGE\VNHWFKHV&UXFLDOO\




FRQFHSWV IURP KLHUDUFKLFDO FRQFHSW WD[RQRPLHV H[DPSOH )LJXUH  0DUNPDQ DQG *HQWQHU 
V\VWHPDWLFDOO\ PDQLSXODWH DOLJQDELOLW\ E\ DOWHULQJ WKH REMHFWV DQG UHODWLRQV ZLWKLQ WULDGV RI SLFWRULDO









FRQFHSWV FURVV WD[RQRPLF FDWHJRULHV DQG GR QRW VKDUH WKH VDPH FRQFHSWXDO VWUXFWXUH 7KXV ZKLOH
WD[RQRPLFFDWHJRU\ORFDWLRQFDQEHXVHGWRYDU\WKHDOLJQDELOLW\RIHYHU\GD\FRQFHSWVa priori, LW LV
XQFOHDUDVWRZKHWKHUWKHVDPHKROGVWUXHIRUGHVLJQFRQFHSWV.6\VWHPDWLFPDQLSXODWLRQRIWKHSURSHUWLHV
DQG UHODWLRQV RI GHVLJQ FRQFHSWV DV SHU 0DUNPDQ DQG *HQWQHU  ZRXOG UHTXLUH WKH DUWLILFLDO
FUHDWLRQRIVWLPXOL7KLVLQKHUHQWO\SUHFOXGHVWKHXVHRIJHQXLQHFRQFHSWVFUHDWHGLQWKHGHVLJQSURFHVV
7KHILQDOPHWKRGWKHH[SHULPHQWHULQWXLWLRQDQGUHILQHPHQWE\MXGJHVPHWKRGXVHGE\:LONHQIHOGDQG
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LQWR ZKLFK WKH\ FRXOG EH SODFHG DW DQ\ OHYHO VHH 6HFWLRQ  IRU GLVFXVVLRQ RQ DPELJXLW\ DQG
KLHUDUFKLFDO RUJDQLVDWLRQ 7KLV UHVXOWHG LQ D UDQJH RI FRQFHSWV JURXSHG XQGHU D KLHUDUFKLFDO QHHG
IXQFWLRQDQGPHDQVVWUXFWXUHVHH6HFWLRQIRUGLVFXVVLRQ















































VKDUHG QR FRPPRQDOLWLHV DFURVV WKHVH IRXU YDULDEOHV $ WRWDO RI  SDLUV RI FRQFHSWV ZHUH FUHDWHG
SDLUV[FRQGLWLRQV[GHVLJQWDVNV7KHSDLUVZHUHSLFNHGIURPDFURVVWKHKLHUDUFKLHVDQGZHUH
DVVXPHGWREHHTXLYDOHQWZLWKLQFRQGLWLRQDFURVVKLHUDUFKLHV$QH[DPSOHRIDSDLURIFRQFHSWVIURP





















7DEOH ([SHULPHQWDOFRQGLWLRQV& FRPPRQ' GLIIHUHQW
  )HDWXUHV




Q  & & & & & & & '
 & & ' '
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
6FRULQJ 7R DWWHPSW WR GHWHUPLQH WKH PHDQV RI FRJQLWLYH SURFHVVLQJ LQYROYHG LQ WKH SDUWLFLSDQWV¶
VLPLODULW\ MXGJHPHQWV WKHLU H[SODQDWLRQV DUH FRGHG DV µIHDWXUDO¶ µWKHPDWLF¶ RU µRWKHU¶ EDVHG RQ
GHILQLWLRQVIURPWKHOLWHUDWXUH)HDWXUDOH[SODQDWLRQVZHUHH[SHFWHGWRFRQWDLQDFRPPRQDOLW\DOLJQDEOH
GLIIHUHQFH RU QRQDOLJQDEOH GLIIHUHQFH 7KHPDWLF H[SODQDWLRQV VKRXOG FRQWDLQ DQ H[WHUQDO











VXJJHVW WKDW WKRVH 1 1V ) DQG 0 YDULDEOHV ZRXOG UHSUHVHQW WKH DVSHFWV RI GHVLJQ FRQFHSWV ZKLFK















VLPLODULW\ UDWLQJ LQ WKHVWXG\ZDVQRWDFFRPSDQLHGE\DQH[SODQDWLRQ2I WKHVHZHUHFRGHGDV
EHLQJ FOHDUO\ IHDWXUDO H[SODQDWLRQV DQG  DV 
RWKHU
 'HVSLWH WKH OLWHUDWXUH GHILQLWLRQ RI WKHPDWLF
UHODWLRQV QR H[SODQDWLRQV FRXOG FOHDUO\ EH LGHQWLILHG DV WKHPDWLF +RZHYHU RI WKH  
RWKHU








  '7DVN '7DVN '7DVN '7DVN &RQGLWLRQPHDQ





         
         
         
         






,I WKH SDLUV DUH DOO HTXLYDOHQWO\ JRRG PHPEHUV RI WKDW FRQGLWLRQ WKHQ WKHLU PHDQV VKRXOG QRW YDU\
VLJQLILFDQWO\ IURP HDFK RWKHU $ UHSHDWHG PHDVXUHV $129$ ZLWK D *UHHQKRXVH*HLVVHU FRUUHFWLRQ
GHWHUPLQHG WKDW WKH PHDQ VLPLODULW\ UDWLQJV IRU WKH HLJKW SDLUV ZLWKLQ HDFK FRQGLWLRQ GLIIHUHG
VLJQLILFDQWO\LQFRQGLWLRQWZR) S WKUHH) S










 VLPLODULW\ H[SODQDWLRQV ZHUH DQDO\VHG 6L[ NH\ REVHUYDWLRQV ZHUH GUDZQ IURP WKH




YDULDEOHVGRQRW FDSWXUH DOORI WKH IDFWRUVZKLFKSDUWLFLSDQWVQRWLFH LQ WKHLU MXGJHPHQWV7KHQHHG 
IXQFWLRQPHDQVYDULDEOHVGRQRWH[SOLFLWO\FDSWXUH>@XVHULQWHUDFWLRQ>@DEVWUDFWLPSUHVVLRQVRIWKH
SURGXFW RU >@ UHODWLRQV EHWZHHQ HJ XVHU DQG SURGXFW 7KH SDLU RI FRQFHSWV WR ZKLFK WKH TXRWH LQ
REVHUYDWLRQLVUHIHUULQJFDQEHVHHQLQ)LJXUH$FFRUGLQJWRWKHDSSOLHGFRGLQJVFKHPHWKHUHVKRXOG






6LPLODULWLHVLQUHVLVWDQFHWUDLQLQJOne connects under deskIRUIHHWZKLOHZRUNLQJWKHRWKHUORRNVOLNH
LW
VXVHGGXULQJDEUHDNRQWKHGHVN



























RQ WKHSDUWLFLSDQWV VLPLODULW\ UDWLQJ ,W VKRXOGEHQRWHGKRZHYHU WKDW LQWHUSUHWDWLRQRI WKH VLPLODULW\
H[SODQDWLRQVVKRXOGEHXVHGDVDQLQGLFDWLYHJXLGHUDWKHUWKDQFRQFOXVLYHPHWKRGRIDQDO\VLV)XUWKHU
WKHPDWLFSURFHVVLQJRQO\RFFXUVZLWKFRPSDWLEOHVWLPXOLLHWKRVHZLWKSRWHQWLDOSUHH[LVWLQJWKHPDWLF
HUMAN BEHAVIOUR AND DESIGN 2095
UHODWLRQV:LVQLHZVNLDQG%DVVRN7KXVWKHODFNRIWKHPDWLFSURFHVVLQJFRXOGEHDUHVXOWRID
ODFNRIFRPSDWLEOHVWLPXOLLQWKHLQLWLDOVDPSOH,QWKHIXWXUHIRUFHGFKRLFHWDVNVFRXOGEHFDUULHGRXWWR














GHVFULEHG LQ WHUPV RI QHHG IXQFWLRQ DQG PHDQV YDULDEOHV DQG VHFRQGO\ WKDW WKLV FRXOG UHVXOW LQ
XQDPELJXRXVSUREOHPRULHQWHGFRQFHSWFDWHJRULHV5HDQDO\VLVRIWKHFRQFHSWKLHUDUFKLHVVXJJHVWVWKDW
WKHLQLWLDORUJDQLVDWLRQFRQWDLQHGIODZV
6.3.1. Hierarchical categorisation 
3DUWLFLSDQWVDSSHDU WREHVHQVLWLYH WR VKDUHGVLPLODULW\ WRH[LVWLQJFRQFHSWV VHHREVHUYDWLRQ ,W LV
XQFOHDU DV WR ZKHWKHU WKLV FRQVWLWXWHV D FRPPRQDOLW\ DW WKH QHHG IXQFWLRQ RU PHDQV OHYHO ,W GRHV
KRZHYHUVXJJHVWWKDWGLIIHUHQWLDWLRQRIFRQFHSWVDWWKHVXSHURUGLQDWHOHYHOGRHVQRWJXDUDQWHHDODFNRI




RQO\ SD\ DWWHQWLRQ WR KRZ WKH FRQFHSW DGGUHVVHV WKH EULHI 3HUKDSV WR H[SDQG RQ 7DXUD 









 WKH IXQFWLRQ FRGH ZDV DSSOLHG LQFRQVLVWHQWO\ $W OHDVW WKUHH GLIIHUHQW W\SHV RI IXQFWLRQV FDQ EH




DOVR EH D FRQVHTXHQFH RI WKH JUDQXODULW\ RI DOLJQDELOLW\ YDULDEOHV (YLGHQFH IURP WKH VLPLODULW\
H[SODQDWLRQVVXSSRUWV WKLVDVVHUWLRQ3DUWLFLSDQWVDUHVHHQWRUHIHU WRSKHQRPHQDQRWFDSWXUHGE\WKH
DOLJQDELOLW\ VFKHPH HJ XVHU PRYHPHQW LPSUHVVLRQV RI FRPSOH[LW\ DQG WKH QDWXUH RI LQWHQGHG
EHKDYLRXUFKDQJH7DNHQWRJHWKHUWKLVVXJJHVWVWKDWDQDOLJQDELOLW\VFKHPHZLWKLPSURYHGEUHDGWKDQG
JUDQXODULW\PD\EHUHTXLUHG
6.3.3. Control of extraneous variables  
'HVSLWHWKHLQFOXVLRQFULWHULDDSSOLHGVRPHFRQFHSWVVWLOOFRQWDLQHGHOHPHQWVRIVHUYLFHV\VWHPVDQG
SDUWLFLSDQWVQRWLFHGPXOWLSOHVDOLHQWIXQFWLRQVIRUVRPHFRQFHSWV:KLOHWKHIRUPHULVVXHUHTXLUHVPRUH
VWULQJHQW ILOWHULQJ SURFHGXUHV LQ IXWXUH WKH ODWWHU VKRXOG EH DGGUHVVHG DORQJVLGH D UHYLVLRQ RI KRZ
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VDPSOH ,I WKHSDLUVDUHRYHUFRQVWUDLQHGDQGGRQRW UHIOHFW WKHVRUWRIFRPELQDWLRQVZKLFKRFFXU LQ
SUDFWLVHWKHQWKHILQGLQJVRIWKHUHVHDUFKZRXOGEHRIOLPLWHGSUDFWLFDOXVH
6.3.4. Generalisability of similarity across design tasks 














,W LVXQNQRZQDV WRZKHWKHU WKLVFRXOG LPSDFW WKH UHODWLYHVLPLODULW\EHWZHHQFRQFHSWV LQDVROXWLRQ
VSDFH
6.3.5. Participant demographics and recommendations for future work 
$OOSDUWLFLSDQWVKDGVRPHH[SHULHQFHZLWKWKHLQWHUSUHWDWLRQRIGHVLJQFRQFHSWVKRZHYHUWKHSDUWLFLSDQWV
YDULHG LQ WHUPV RI WKHLU H[SHULHQFH DQG GRPDLQ EDFNJURXQG )XWXUH SDUWLFLSDQWV ZLOO EH PRUH
KRPRJHQRXVLQEDFNJURXQGDQGH[SHULHQFHDQGWKHHTXLYDOHQFHRIWKHGHVLJQWDVNVXVHGLQWKHVWXG\
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